Comparative effects of glucose and fructose on growth and morphological aspects of cultured skin fibroblasts.
The growth rate of human skin fibroblasts was evaluated when glucose was replaced by fructose in the culture medium. Four mediums containing respectively 5.5 mmol/l glucose (G1), 27.5 mmol/l glucose (G5), 5.5 mmol/l fructose (F1), and 27.5 mmol/fructose (F5) were used. Skin fibroblasts from fourteen subjects were continuously cultured for 20 days and the number of cells was counted at days 1, 3, 7, 10, 15 and 20 after plating. The morphological patterns were observed and compared, the pH values of the medium were calculated, as were hexose consumption and lactate production. The results established clear differences in cell growth, pH and morphology: up to day 7, the growth rate was lower in fructose than in glucose medium, and the pH values were higher. In addition, marked steatosis appeared, with increased pyruvate dehydrogenase (PDH) activity. After day 10, the mean values gave a significant increase in the number of cells grown in fructose mediums, even if variations occurred between different cell strains. This increase was accompanied by loss of density-dependent growth inhibition and a reduction in the quantity and size of the vacuoles caused by steatosis. These findings were also established for other cell types, like aponeurosis fibroblasts. In addition, the longevity of the strains increased. These observations indicate that intermediary metabolism is considerably influenced by the carbohydrate present in the cell culture medium and that there are also repercussions on the growth rate. Under our experimental conditions, metabolism pathways seemed to differ on day 7 and on day 20. The various metabolic events suggested by the differences in the pH values are now being studied in our laboratory.